The present paper is the first to examine the incremental information of stock indicators in the spot and futures stock markets. The properties of volatility series of indicators in relation to spot and futures stock indices are examined. Correlations between either the spot or futures stock indices and the corresponding indicators are examined for their properties. The asymmetry, heterogeneity and jump properties of volatilities and correlations are studied. Indicators offer information not captured in the corresponding futures and spot stock indices. Volatility and correlation in the stock market are accurately in-sample predicted via asymmetric and HAR models. The inclusion of indicators improves the in-sample modeling of volatility and correlation in the stock market.
Introduction
Financial indicators are useful for explaining the behavior of financial markets. In many times, they work as sentiment measures. These indicators can be thought of as the underlying market itself. The finance literature has not either analyzed or utilized these financial indicators. When, at the same time, they are very popular among professionals. This paper is one among very few papers to analyze the properties of seven major indicators of the US stock market. Their properties are compared to their underlying markets. As underlying markets, nine spot stock indices and five e-mini futures stock indices are used. The main research question of the paper is the incremental information of indicators, as depicted in the underlying spot and (e-mini) futures indices.
Incremental information of indicators is examined on: (a) distributional properties of returns, volatilities and correlations across indicators, spot stock indices and futures stock indices, (b) Granger-causality asymmetries on correlations between indicators and underlying (spot and futures) indices, and (c) the explanatory power of heterogeneity-and jumps-properties of indicators' volatility in correlations via a heterogeneity-and jumps-model (HAR-RV-J); and (d) the explanatory power of the continuous-and jumps-components of indicators' volatility in correlations via a continuous-and jumps-components model (HAR-RV-CJ).
Volatility is estimated using the realized (Parkinson) range estimator as in Martens and van Dijk (2007) and Todorova and Soucek (2014) . Correlation series are estimated via the realized (Parkinson) range correlation estimator, as settled in Martens and van Dijk (2007) . Jumps in volatility and correlation series are detected via the jump detection scheme introduced in Huang and Tauchen (2005) and finalized in Andersen, Bollerslev, and Diebold (2007) .
In this paper, the distributional properties of returns, volatilities and correlations across indicators, spot stock indices and futures stock indices are examined via (a) the magnitude of the average-, standard deviation-, skewness-and kurtosis-values; (b) the CVM normality test; (c) the Ljung-Box serial correlation test in levels and squared series; and (d) comparisons of distributional properties (Kolmogorov-Smirnov test).
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E-mail address: dvortelinos@lincoln.ac.uk. All data series begin on April 5, 2002 and end on October 14, 2011 with a total of 2400 trading days. All data are capped to 6 1/2 trading hours per day; from 9:30 to 16:00 US Eastern time.
2 So, the number of 5-min intraday prices per day is 78.
Stock indicators
Indicators of the US stock market are either unknown or poorly examined in the finance literature. This sub-section explains what the seven major indicators of the US stock market are. Moreover, there is some evidence of indicators literature. NYSE Short Term Trade Index (symbol: TRIN) is a measure of stock market strength that divides the advance/decline ratio by the advance volume/decline volume ratio. TRIN lower than 1 indicates volume is concentrated in declining issues; and, TRIN greater than 1 indicates volume is concentrated in advancing issues. NYSE Issues Up/Down Ratio (symbol: TICK), provided by data providers, is the number of stocks (out of 3700 NYSE stocks) whose current 1-min intraday price is higher than the previous (1-min) trade (uptrick) divided by (instead of minus, as usually) the number whose current 1-min intraday price is lower than the previous (1-min) trade (downtick). Because of the present analysis purposes, TICK is depicted as a percentage; so, it equals the provided number of stocks whose current 1-min intraday price is higher than the previous (1-min) trade (uptrick) divided by the number whose current 1-min intraday price is lower than the previous (1-min) trade (downtick) to the total 3700 NYSE stocks. DJIA Issues Up/Down Ratio (symbol: TIKI), provided by data providers, is represented the number of the Dow 30 Industrials that have traded lower in 1-min intraday price from the previous (1-min) trade subtracted from the number of 30 Industrials that traded higher in 1-min intraday price from the previous (1-min) trade (so, it ranged from +30 to −30). Because of the negative prices, TIKI indicator is changed for the purposes of the present analysis. I created TIKI as the ratio of the absolute value of the provided difference of the number of the Dow 30 Industrials that have traded higher in 1-min intraday price from the previous (1-min) trade to the number of 30 Industrials that traded lower in 1-min intraday price from the previous (1-min) trade to the total number of 30 for all 30 DJIA components. NYSE Advancing Issues (symbol: ADV) are the number of issues that traded (every 1-min) higher in 1-min intraday price from the previous 1-min close price. NYSE Declining Issues (symbol: DECL) are the number of issues that traded (every 1-min) lower in 1-min intraday price from the previous 1-min close price. NYSE Up Volume (symbol: UVOL) indicates the number of shares that have traded up (every 1-min) in 1-min intraday price from the previous day's close. NYSE Decline Volume (symbol: DVOL) indicates the number of shares that have traded down (every 1-min) in 1-min intraday price from the previous day's close. 2 The hours in which most US spot equity indices are traded. This trading period is known as American trading-time zone. Notes. Table 2 entries report the R 2 and the asymmetric coefficients from the asymmetric regression for volatilities (Eq. (9)). * reveals significance in the 5% significance level. The heteroscedasticity and autocorrelation consistent (Newey-West) standard errors used in the calculation of the corresponding significance levels; available upon request.
E-mini futures stock indices
The present paper uses E-mini futures instead of the regular futures on US stock indices. Reason is the increasing popularity of these mini futures. Moreover, literature has poorly analyzed these contracts regardless their massive usage from financial analysts. The e-mini futures analyzed here are: ES (on S&P 500), NQ (on Nasdaq 100), YM (on DJIA), TF (on Russell 2000), and EMD (S&P MidCap). Recently, Chen, Fung, and Kao (2008) and Chung, Sheu, and Hsu (2010) examined its properties. Hasbrouck (2003) analyzed the ES, and NQ e-mini futures contracts. To the best of my knowledge, the present paper is the first researching the properties of the last three mini futures contracts.
Spot stock indices
The first nine heavily traded spot indices in the US stock market are analyzed: INDU, NDX, INX, COMPX, RUT, OEX, IDX, RUI, and RUA. Most of these spot stock indices have been examined in recent finance literature; see, Hendershott and Moulton (2011); Rosa (2011) and Chordia, Roll, and Subrahmanyman (2011) .
Realized volatility (correlation) estimation & jumps detection

Realized volatility estimation
Volatility is latent. However, the integrated volatility can be measured. Integrated Volatility is better estimated by quadratic variation. In its turn, quadratic variation can be estimated either parametrically or nonparametrically. In the present paper, volatility is nonparametrically estimated by a combined estimator between realized volatility and range. This estimator is entitled realized Parkinson range-based volatility estimator. Andersen, Bollerslev, Diebold and Labys (2001) theoretically settled and empirically examined the realized volatility estimator. Parkinson (1980) settled and introduced the range estimator in the literature. With access to high-frequency data, Christensen, Oomen, and Podolskij (2010) and Christensen and Podolskij (2012) exploit the insights of realized volatility to construct more precise range-based estimators of Integrated Volatility. Recently, Todorova (2012) empirically examined the properties as well as the accuracy of the realized (Parkinson) range estimator. According to literature, this estimator is defined as:
where h i,m and l i,m are the within the i-th intraday interval (5 min) high and low logarithmic prices for each t trading day.
Realized volatility jumps
The jumps detection scheme mostly employed in the literature was introduced in Huang and Tauchen (2005) and finalized in Andersen et al. (2007) . They suggest the bipower variation as the most accurate estimate of the integrated variance excluding the jumps:
In general, RV t RR -RV t BPV → λ t which is the jump component of volatility and RV t RR denotes realized range. Huang and Tauchen (2005) proposed the following test statistic (also settled and extensively examined in Andersen et al., 2007) :
A jump is indicated as J e t RV RR ¼ maxðRV ; 0Þ. The following test-based version for defining a day with a significant jump is used:
The continuous component of volatility is defined as C t RV RR =RV t RR -J t RV RR and Φ α is the critical value of the standard normal distribution at α level of significance. Here J t is the sample estimator of the theoretical jump component λ t in the sense that J t → λ t . Notes. Table 5 reports the R 2 and β-coefficient (in parentheses) of the asymmetric regression 1 (Eq. (10)) for the realized range correlation (RC t RR ) estimates between spot stock indices and the corresponding stock indicators (panel A); and also between futures stock indices and stock indicators (panel B). * denotes significance in a 5% significance level. The heteroscedasticity and autocorrelation consistent (Newey-West) standard errors used in the calculation of the corresponding significance levels; available upon request.
Table 6
Realized range correlations -Asymmetric regression 2-β-coefficient & γ-coefficient (in parentheses). 1.53e-3* (−4.50e-3*) −3.50e-4* (1.67e-4*) 1.38e-3* (−6.91e-4*) TF 1.77e-4* (−1.72e-5*) −1.92e-3* (5.10e-4*) −2.03e-3* (−) 0.020* (0.010*) 2.63e-3* (−3.18e-3*) −9.38e-4* (4.39e-5*) 1.15e-3* (−7.69e-4*) EMD 7.62e-4* (−4.92e-4*) 4.88e-4* (−9.19e-4*) 1.12e-4* (−) 0.011* (−0.052*) 3.42e-3* (−2.95e-3*) −1.47e-3* (−3.39e-4*) 2.45e-3* (1.14e-3*) Notes. Table 6 reports the β-and γ-coefficient (the latter in parentheses) of the asymmetric regression 2 (Eq. (11)) for the realized correlation (RC t RR ) estimates between spot stock indices and the corresponding stock indicators (panel A); and also between futures stock indices and stock indicators (panel B). * denotes significance in a 5% significance level. The heteroscedasticity and autocorrelation consistent (Newey-West) standard errors used in the calculation of the corresponding significance levels; available upon request.
Table 7
Realized range correlations -Asymmetric regression 3-β-& γ-coefficient (in parentheses).
76e-6* (1.12e-5*) 3.88e-4* (−) 0.011* (−6.83e-3*) −3.93e-3* (6.87e-3*) 0.0011334* (−3.10e-3*) −9.40e-4* (1.83e-3*) NDX −2.36e-3* (1.02e-3*) −9.15e-7* (1.24e-5*) −2.34e-3* (−) −8.82e-3* (0.045*) −4.07e-3* (4.57e-3*) 1.70e-3* (−1.90e-3*) −5.97e-4* (1.94e-3*) INX −1.90e-3* (1.217e-3*) 8.05e-6* (5.09e-6*) −1.21e-3* (−) −0.084 * (0.015*) −3.41e-3* (7.45e-3*) 1.70e-3* (−3.47e-3*) −6.16e-4* (1.85e-3*) COMPX −2.42e-3* (1.04e-3*) 2.65e-6* (2.14e-6*) −1.12e-3* (−) −0.028* (0.062*) −4.08e-3* (4.99e-3*) 1.73e-3* (−2.34e-3*) −6.77e-4* (2.03e-3*) RUT −1.43e-3* (9.82e-4*) 1.67e-6* (−4.49e-6*) −5.20e-4* (−) 9.21e-3* (0.060*) −3.89e-3* (7.53e-3*) 2.04e-3* (−4.48e-3*) −5.93e-4* (1.92e-3*) OEX −2.12e-3* (1.52e-3*) 1.33e-5* (1.02e-5*) 2.33e-3* (−) −0.044* (0.218*) −3.84e-3* (7.19e-3*) 1.34e-3* (−3.14e-3*) −4.46e-4* (2.75e-3*) IDX −1.45e-3* (7.30e-4*) −6.11e-7* (−4.90e-6*) −1.09e-3* (−) −0.034* (0.033*) −4.63e-3* (9.04e-3*) 2.33e-3* (−4.43e-3*) −2.44e-3* (4.07e-3*) RUI −1.16e-3* (−1.26e-4*) −3.36e-5* (1.83e-5*) −2.33e-3* (−) −0.080* (0.172*) −2.39e-3* (4.66e-3*) 7.24e-4* (−2.95e-3*) −1.62e-3* (1.48e-3*) RUA −1.43e-3* (6.10e-4*) −1.15e-5* (−4.72e-6*) 2.89e-4* (−) −0.053* (0.122*) −3.91e-3* (7.76e-3*) 1.95e-3* (−3.53e-3*) −1.15e-4* (1.78e-3*)
Panel B. Futures stock indices -indicators ES −2.29e-3* (1.52e-3*) −1.38e-5* (3.77e-7*) 5.40e-3* (−) 0.022* (0.028*) −3.98e-3* (3.93e-3*) 1.17e-3* (−1.87e-3*) −7.90e-4* (1.66e-3*) NQ −2.18e-3* (1.32e-3*) 2.68e-5* (8.79e-6*) 4.20e-3* (−) −0.090* (0.118*) −4.25e-3* (4.43e-3*) 1.43e-3* (−1.72e-3*) −9.67e-4* (1.77e-3*) YM −1.01e-3* (7.40e-4*) −5.43e-6* (−2.05e-6*) −1.54e-3* (−) −0.073* (−0.016*) −1.75e-3* (1.68e-3*) 1.50e-3* (−2.10e-3*) −2.07e-3* (1.82e-3*) TF −1.09e-3* (3.35e-4*) 5.66e-6* (−1.46e-5*) −4.12e-5* (−) −1.19e-4* (0.027*) −3.13e-3* (3.14e-3*) 8.91e-4* (−8.73e-4*) −1.17e-3* (1.58e-3*) EMD −2.77e-4* (3.90e-4*) −1.33e-5* (1.42e-5*) 1.26e-3* (−) −0.016* (0.017*) −4.13e-3* (4.64e-3*) 1.63e-3* (−1.40e-3*) −1.94e-3* (1.18e-3*)
Notes. Table 7 reports the β-and γ -coefficient (the latter in parentheses) of the asymmetric regression 3 (Eq. (12)) for the realized range correlation (RC t RR ) estimates between spot stock indices and the corresponding stock indicators (panel A); and also between futures stock indices and stock indicators (panel B). * denotes significance in a 5% significance level. The heteroscedasticity and autocorrelation consistent (Newey-West) standard errors used in the calculation of the corresponding significance levels; available upon request. −3.29e-6* (1.10e-5*) 3.88e-4* (−) 0.023* (−0.013*) −3.98e-3* (6.83e-3*) 1.13e-3* (−3.10e-3*) −9.62e-4* (1.82e-3*) NDX −2.37e-3* (1.01e-3*) −1.35e-7* (1.21e-5*) −2.34e-3* (−) −0.067* (0.092*) −4.11e-3* (4.53e-3*) 1.70e-3* (−1.90e-3*) −6.09e-4* (1.92e-3*) INX −1.90e-3* (1.21e-3*) 8.59e-6* (4.85e-6*) −1.24e-3* (−) −0.075* (−0.016*) −3.47e-3* (7.41e-3*) 1.69e-3* (−3.47e-3*) −6.33e-4* (1.84e-3*) COMPX −2.42e-3* (1.03e-3*) 3.05e-6* (1.95e-6*) −1.12e-3* (−) −0.098* (0.111*) −4.12e-3* (4.95e-3*) 1.73e-3* (−2.34e-3*) −6.92e-4* (2.02e-3*) RUT −1.44e-3* (9.75e-4*) 1.69e-6* (4.50e-6*) −5.20e-4* (−) −0.020* (0.072*) −3.96e-3* (7.50e-3*) 2.04e-3* (−4.48e-3*) −6.19e-4* (1.92e-3*) OEX −2.12e-3* (1.51e-3*) −1.36e-5* (1.01e-5*) 2.33e-3* (−) −0.122* (0.232*) −3.90e-3* (7.14e-3*) 1.33e-3* (−3.14e-3*) −4.55e-4* (1.95e-3*) IDX −1.46e-3* (7.24e-4*) −6.92e-7* (4.88e-6*) −1.09e-3* (−) −0.062* (0.044*) −4.71e-3* (8.99e-3*) 2.32e-3* (−4.43e-3*) −2.49e-3* (4.05e-3*) RUI −1.16e-3* (−1.32e-4*) −3.38e-5* (1.81e-5*) −2.33e-3* (−) −0.138* (0.161*) −2.41e-3* (4.62e-3*) 7.23e-4* (−2.95e-3*) −1.65e-3* (1.48e-3*) RUA −1.44e-3* (6.04e-4*) −1.16e-5* (−4.64e-6*) 2.89e-4* (−) −0.071* (0.093*) −3.96e-3* (7.71e-3*) 1.95e-3* (−3.53e-3*) −1.33e-4* (1.78e-3*)
Panel B. Futures stock indices -indicators ES −2.30e-3* (1.51e-3*) 1.41e-5* (2.17e-7*) 5.40e-3* (−) 0.087* (−0.031*) −4.02e-3* (3.89e-3*) 1.17e-3* (−1.87e-3*) −8.04e-4* (1.65e-3*) NQ −2.19e-3* (1.32e-3*) −2.68e-5* (8.75e-6*) 4.20e-3* (−) −0.111* (0.087*) −4.29e-3* (4.39e-3*) 1.43e-3* (−1.72e-3*) −9.79e-4* (1.76e-3*) YM −1.01e-3* (7.31e-4*) −5.81e-6* (2.23e-6*) −1.54e-3* (−) −0.095* (−0.014*) −1.77e-3* (1.67e-3*) 1.50e-3* (−2.10e-4*) −2.09e-3* (1.80e-3*) TF −1.10e-3* (3.32e-4*) 5.48e-6 * (−1.45e-5*) −4.12e-5* (−) 5.04e-3* (0.017*) −3.15e-3* (3.10e-3*) 8.91e-4* (−8.74e-4*) −1.19e-3* (1.57e-3*) EMD −2.74e-4* (3.84e-4*) −1.36e-5* (1.41e-5*) 1.26e-3* (−) −0.025* (0.015*) −4.17e-3* (4.60e-3*) 1.63e-3* (−1.40e-3) −1.96e-3* (1.18e-3*)
Notes. Table 8 reports the β-and γ-coefficient (the latter in parentheses) of the asymmetric regression 4 (Eq. (13)) for the realized range correlation (RC t RR ) estimates between spot stock indices and the corresponding stock indicators (panel A); and also between futures stock indices and stock indicators (panel B). * denotes significance in a 5% significance level. The heteroscedasticity and autocorrelation consistent (Newey-West) standard errors used in the calculation of the corresponding significance levels; available upon request. The heteroscedasticity and autocorrelation consistent (Newey-West) standard errors used in the calculation of the corresponding significance levels; available upon request.
Table 9B
Realized range correlations -Heterogeneity and Jumps-HAR-RV-J model - Notes. Table 10A entries report the β c D and β c W regression coefficient estimates from the HAR-RV-CJ model of Eq. (15). Dependent variable is realized correlation series between either a futures or spot stock index and the corresponding indicator. Independent (explanatory) variables are the daily, weekly and monthly series of the continuous and jump components of the realized range (volatility) estimates of the i indicator. The latter regression coefficient (β c W ) is in parentheses. * denotes significance in a 5% significance level. The heteroscedasticity and autocorrelation consistent (Newey-West) standard errors used in the calculation of the corresponding significance levels; available upon request.
Table 10B
Realized range correlations -Heterogeneity and Jumps-HAR-RV-CJ model -β c M -and γ j D -coefficient (in parentheses). to Table 1 , the indicators' volatility series have different distributional properties to volatility series of the corresponding either spot or futures stock indices.
Correlations
Correlations between the TRIN, ADV, DECL and DVOL indicators and their corresponding either spot or futures stock indices are in-average negative. These indicators reveal incremental information between the corresponding spot and futures stock indices. So, the inclusion of the (spot or futures) indices in a portfolio may result in diversification profits. This is not expected for any stock index as is evident on literature that any spot or futures stock index incorporates the information from the other respective (futures or spot) stock index. The average values of correlations are reported in Table 3 . UVOL indicator has the highest, in absolute terms, average values of correlations. The average values of correlations are t-statistically significant. This result may indicate an incremental information in indicators for both spot and futures indices. As evidenced in Andersen, Bollerslev, Diebold, and Ebens (2001) , realized (co)variances are extremely right skewed and leptokurtic. In the present paper, this is not evident on realized correlations between indicators and either spot or futures stock indices. Skewness values are close to zero and kurtosis values close to three. So, realized correlations follow an almost normal distribution. Normal distribution is indicated for the TICK-, TRIN-and ADV-correlations via a CVM normality test.
5
Incremental information of indicators in stock indices may be also indicated via the existence of significant differences in the distributional properties between two correlations. One correlation is between an indicator and the corresponding spot stock index and the second is between the same indicator and the corresponding futures stock index. A Kolmogorov-Smirnov test statistically tests distributional differences. Results are reported in Table 4 . The pairs of correlations for all indicators (and their respective indices) have significantly different distributional properties. So, there is incremental information in indicators which affect spot indices differently to the corresponding futures indices.
Asymmetries
Most of the literature examines asymmetries via granger causality. Granger-causality asymmetries on correlations are analyzed regarding returns-and volatilities-news in detail in Amira et al. (2011) . They also perform association tests among returns, volatility and correlations. 6 The present paper, apart from similar tests in Section 4, examines Granger-causality asymmetries on correlations between indicators and underlying (spot and futures) indices. The scope of asymmetric regressions is to detect, apart from asymmetries, the existence of incremental information from indicators. In order to isolate the explanatory power of asymmetries in volatility (or correlation) series, there is not included any lagged dependent variable as explanatory. However, memory is incorporated via the inclusion of the fractionally integrated volatility (correlation) series as dependent variable instead of just volatility (correlation) series. The estimation method of the asymmetric regression for volatility series is Ordinary Least Squares (OLS). The error term of the asymmetric regressions is assumed to be iid across all equations for asymmetries (see Amira et al., 2011) . Standard errors (S.E.) in all equations are based on the Newey-West estimator of the variance-covariance matrix (see, Dufour, Pelletier, & Renault, 2006) . All regressions can be also performed h-horizons ahead, or by including not lagged by oneperiod independent variables but lagged by h-periods. However, the properties (autocorrelation and memory) of the data make the one lag appropriate for revealing asymmetries. One-period lag is enough and mostly employed in the related literature. The need for an one only lag period is indicated via the distributional properties (serial correlation) of volatility as well as correlation series in the preliminary analysis (Section 4) of the present paper. The present section's results are reported in Tables 2, 5-8.
Volatilities
Only one regression is employed for examining asymmetries in volatility series. The asymmetries on volatility of spot or futures stock indices are examined for bad news (negative innovations in returns) and good news (positive innovations in returns) coming from the corresponding indicators. The asymmetric regression for volatility series is:
where
RV RR is the long-memory estimate of realized range (volatility) estimate, RV t RR is the realized range estimate of either a spot or a futures index and r t i is the returns series of the respective indicator. Results are reported in Table 2 . R 2 -values for all volatility series are lower than 2%. This result may be evident because of non-inclusion of a lagged dependent variable as independent. However, asymmetries are significant in both directions for indicators as well as spot and 5 Results are available upon request. 6 They also checked and confirmed the robustness of their results by: (i) introducing asymmetry in the DCC model as in Cappiello, Engle, and Sheppard (2006), (ii) examining the effect of adding relevant control variables on the asymmetric tests, and (iii) studying the impact of data snooping on the estimation of financial gain after considering asymmetries. where r t-1 i is the lagged by 1 period returns for the i respective indicator and the dummy variables are the ones from the fourth asymmetric regression. 6. Heterogeneity and jumps Solnik, Boucrelle, and Fur (1996) were the first to study, apart from the long-term trends in correlation, the relation between correlation and volatility. Longin and Solnik (2001) used extreme value theory for testing the hypothesis that international equity market correlation increases in volatile times by deriving extreme correlations. More recently, Amira et al. (2011) examined Granger causality between correlations and volatilities via modeling asymmetric behavior.
There was evidence of asymmetries in volatility and correlation series as well, in Section 5. That is why, it is highly expected that heterogeneity in correlation is significant to explain either correlation. Additionally, all volatility and correlation series have high frequency of occurrence of jumps.
14 That is why, the present section examines the significance as well as explanatory strength of heterogeneity and jumps for correlations. The present section examines: (a) the explanatory power of heterogeneity-and jumps-properties of indicators' volatility in correlations via a heterogeneity-and jumps-model (HAR-RV-J) (Tables 9A and 9B ); and (c) the explanatory power of the continuous-and jumps-components of indicators' volatility in correlations via a continuous-and jumps-components model (HAR-RV-CJ) (Tables 10A, 10B , 10C). The family of HAR models is employed for the purposes of this section. HAR models were researched in Corsi (2009) and Corsi, Pirino, and Reno (2010) , among others. Significance testing in all section's tables (Tables 9A, 9B Table 9A presents the β D -and β W -coefficients. Table 9B presents 
where β-coefficients, in this case, are the coefficients for the lagged continuous components of the i indicator's volatility in daily, weekly and monthly frequencies; and, γ-coefficients are the coefficients for the lagged jump components of the i indicator's volatility in daily, weekly and monthly frequencies. This regression (HAR-RV-CJ) aims at explaining realized correlations via the simultaneous significance of the continuous and lagged jumps components of realized volatility of the i respective indicator. Table 10A presents the β C D -and β C W -coefficients. Table 10B presents the β C M -and γ J D -coefficients. Table 10C presents the γ J Wand γ J M -coefficients. All coefficients (β DC , β WC , β MC , γ DJ , γ WJ and γ MJ ) are significant. The continuous-components of volatilities in all three frequencies (β DC , β WC and β MC ) negatively explain correlations, only for TIKI-and DVOL-correlations. 15 The jumps-12 Single exception is UVOL-correlations. 13 Exception is the UVOL-correlations. 14 The frequency of occurrence of jumps in correlations between either a spot or futures stock index and the corresponding i indicator is as high as the frequencies of volatility jumps. In average, frequencies of occurrence of volatility-or correlation-jumps are either close to or even higher than 50%. Volatility-and correlation-jumps series are available upon request. 15 The coefficients of the daily and monthly continuous components of volatilities (β C D , β C M ) for TRIN-correlations are negative, as well.
